Video S1 Rotation of a nanomotor comprised of an Au/Ni/Au nanowire, 900 nm in length and 160 nm in diameter, and a Cr/Ni/Au magnet bearing, 500 nm in diameter.
All the characteristic dimensions of the nanomotor are less than 1 μm. Such a nanomotor can be readily rotated, which shows periodic rotation speed similar to that of the micromotors due to the "chopstick" magnetic interactions. As soon as the external E-field is removed, the nanomotor returns to its original position (red arrows in the video).
Compared with the micromotors whose rotors are a few micrometers in length, the nanomotor receives stronger influence of Brownian motions.
Video S2 Rotation speeds of micromotors with different magnetic configurations.
While the rotation speed of the micromotors of the chopstick configuration periodically oscillates, the micromotors of a perpendicular and a T configuration can rotate at essentially uniform speeds. The video is enhanced for clarity.
Video S3 Rotation of micromotors with a perpendicular magnetic configuration. The nanowire rotor can be rotated and stopped at different angular positions with prescribed angular steps, e.g. 49, 192, 260, and 326° (Table S3) , with characteristics of step motors.
The video is enhanced for clarity. Table S1 . Table S1 : Average length and diameter of the nanowires and their Ni segments shown in Figure S1 . The values in parentheses are standard deviations. Table S2 . 
